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ABSTRACT: 

PURPOSE: To increase the unrepeated sendable distance of light 
soliton pulses, 

to increase the installation intervals of optical amplifiers and optical 
repeaters, to enable multi-repeating optical soliton transmission at a 
high 

information transmission speed, and to economically perform a 
long-distance, 

super high- speed, and large-capacity optical communication. 

CONSTITUTION: When an optical fiber 2 has light loss as to the optical 
s liton 

transmitting means which uses th light s liton gen rat d in a 
wavelength range 
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of the n gative gr up speed dispersi n f th ptical fib r, the 
frequ ncy 

m dulation of the light solit n puis s due to the light loss is 
c mp nsated by 

using an optical dispersion compensator 3 for group speed dispersion 
having the 

opposite sign from the optical fiber 2. Further, the light soliton pulses 
may 

be amplified by an optical amplifiers after the frequency modulation is 
compensated by the optical dispersion compensator, and an optical 
repeater 

provided with an optical dispersion compensating means for group 
speed 

dispersion having the opposite sign from the optical fiber and an 
optical 

amplifying means may be used by ≥1 stage. 
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1 

-ssfcyy h>A»i^©««8@«8**t« 
2 ] i mmoyt v y h 

[Bt#B3] *-*-F*7 7 -fst«>A ©8a«#m 

Bte*JMrr*«+M*iiusujiivvr, sus^ei* 
«*ck*ay u h>;wx©rafflas:£P8&*i<rrsfc 
tfeKR^yu h>/wx*JM-r«:: 
Jifiyy h^tasm. 

[*n®tnitttt«i] 

[0 o o i].. , 

[«*±©fijffl»»] *58W«. *yy h >©&£#& 
y y h >A;i/x©js8t»£ia**iflrr-5 - tfc<t o, a 
#yy h>esi^*fcirrsfe©Tii!)S. 

[0 0 0 2] 

[«#©»«] *$S©ttS<l£rr&5Jfr&fc:ft> a& 

/r *&g#i&*ftt, roes' y* osa© 

1**7 r-f /ttt. l. 3 2 jtm0lUHmf*&lC**Mft 

7fSrt*tjiK>feji«©^S<bfcttl®#^»S. 
[0 0 0 3] 3&t*X0&jK6fifc7y7r«fcl& » 

»«#»©&*£ <fc «tt*01&P t» J: *« 

JgtA-f**l£SlL'ft»tnfija:6tt^*», HasegawaiTa 
pperta. 1 9 7 3^77 4 A* W«ME#«fc 

esfitffijsia^t^o^to-esiitjr.to^yy h 

1 : A. Hasegava and F. Tapper!, Appl. Phys. Let 
t. 23(1973) 142.) . 

[0004] )t7 7-i nnrnftftfrnsmzis^-cwm 
an«%yy b>\t. wm%mz&%&w*)t#im 
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2 

». r©^7 7'f/t+&^fe^rice«rstu5 
^©fc». *yy h>*JBv>ftea^* 

tt. £&f& *&S©3fefi££§ll«T*5*T?#«fc:fr 

[0 0 0 5] LfrLfeflt&» gflHfc3*rTV>3ft77-f 
/tfctt. (ttftl. 5 5um*TC0. 2 

2dB/km. 1 km%Ttd5 *##3§S5) j&t£frT 

iff u ^n»;::3tvr/'wx<g©j£#D&£u. w&imfc 

[0 0 0 6] a*. CCDXMftCJ:«3Cyy h>©«JB 

*©ttfci£*8*ftD. %yy h>«fiK3««AttiWK 
lngSgSftT^* (##^SK2 : A. Hasegawa, Appl. 
Opt.23.P.3302 (1984). ##Xf53 : L.F.Mollena 
uer, J. P. Gordon, and M.N. Islam, I EEE J.Qu 
an torn Electron. QE22,p. 157 (1986).) . 

20 [0007) c a>&mt> sra&%y y h >gb£&* 
sots i$csK»©e»icjgbT 

[0 0 0 8) %&miz\tmimm&it-&ir. 
oftKffluctofcoTftyy r->££«3tfS7jfc**g& 

1-6 86 1 9*H*«. 5 : H. Kubota and 

M. Nakazawa, I EEE J.Qnaotun Electron. QE2 
30 6, p. 692 (1990).) . 

[0009] z\<oumt. *wtuie*?fNJteJ0£ft: 

[0010] 

[«K*«»ftu«t3tr5as] tz?>T\ ±&<Dmm 
9v>«a*jav»**yyi« 
y»j h>esu&&!ift-r*^t*tT#«&»&fi8B(!i©3ie 
yy h>yx/ux©e»fcSUTt»* | b©©. ->^fA4 
^©«j«^ffi»i»c&si:tt, sfcic 3tca»^Acic 

tt*©««fc*v»TH«*©*yy h>esus 

9 v>ma©*"jft*»jt««^* vj c t feftA&tes. 
toon] 3tWMftAva«xyy K>fe^ 

otHftiWWic ^afe»c^Stt*tg»Tjav> *>©©. 
nsiKe>%y »j h >©#»»/^;ux t LT©s^©«fl: 

*«g«ICipJffl LTV>*fc«>tit7 7-f A©y£a*t«fc 
50 K©^^«f^fS^t), 8%&&&>P©ftJ@@3© 
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(3) 

3 

[0 0 12] i&m\t~ ±.mmmz&&Tfct<nfth(D 

1 2»©^©»jia^s&w?-*##&»fi88£ffl v»r 
#yy h>e2iK*o^esiia*»ci«^vu h>/w 
^©^»«sEias»«rs^ticj:D» *yy h>©e io 
mmt> u < b*v u h y&mtzmzwmmmsv 

[0 0 13] 

t. #f2l)JttS*C©l$&3fcyy h>£j£#S££fRfflbfc. 

[0014] ?txt>t. #3SB©g#sufB«©fty y 
y y h >esi*feK*v^T, *v u s >eatffl#7 r-r 

A* t »©#^©#»&#1&£#f V> 

[0 0 15] MHueaaxyy 
t ur». m*m i ia«©*y u h >ea#tfcir*» 

T. lfllB^«ltffl8ft<kD«8S»SIB**l«Ufc«© 

«yy b>rtjkxttfc*M*m»"r*Miu **yy 

[0016] »*«3ia«©jtyu h 

iilBm- ; E-H)K77-1';tijS»©?5F# 

h>A)V7.&mmv. K%yy kwwx© 

[0 0 17] 

[ffrfl] *«W©SI*JBllB8©3KyUh>e3l*ftT 

«. fiatottftoajmtxyij f* >©&***«# u 
ssk:. eaffl^7r-fA©)tesia^fcj:D^yuh 
>Mjvx©^#«^bfc»»«^M&A\«/x t bre 
jsa^s. *lt. #yy h>esi+c-e-©s^wftffi 
^TffeCfcSjift^mici-s^y'j h>/wrt«>miEfc 

n ti£©«F^©»afi»^srr«3t»f«i«s&ffl w 
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4 

)V7,m<o&ifi d tr ttxy y h >At*xo««i 

[0 0 18] H#B2gB«©3fey 'J 

Ttt. m*m i EttcD^y 'J h >^k^mz^x, n 

*y'J b>/WX©S^li&afe#U Kjeyu b>A* 
/laafttMKBKTO&JHttXHEftU *yyh> 

[0019] £fc. iiMKsettcDxy u bveaLfris 
t?b. we*-*- my 7<w tmafmommmft 

y h>/x;i/x©^ife»c^ig**«rsi:tfefcK3Kyy 
h >/vvx &M®T z z\t\z&r), M%y U h y/v\7, 
©3fi«*iiia*ii. ««yy h>A*x©ji*««aiinr 

[0020] 

[0021] int *aw©»*a i evexy y h 
>^3i*j*©-^ts«t?*-5*y y h>esi->x^s 

©»J*S*-r«l«H-rftl3, H2 (a) ~ (c) tt, SI 

i+©«ei@iK©A~c©sa5^tc*it5?ieyy h>/x 

[0 0 2 2] Hllr*l.iT, ltt^yy h>55^S. 2 
[0 0 2 3].«y U h>»*Bll*> 1. 5 5Mm©ift 

sff*a>%yy hwt;wxi£«*s** i b©T?, mx. 
ns. 

[0024] 3te77'f/t2«, 1. 32tfm© 

^a*gtS^tt&#-rs>'y my r -in 

[0 0 2 5] X^ftMflNBSa. «HB3t77'fA*2t2» 

©«»ffl»aaK«i**u *yy h^es+fc-e©© 

©^»*3SW2fec;A'JPX«©j£*tD S*S«fS"b© , T?» 

[0 0 2 6] t©^Stafi«3 fcUTtt, ffi 

nsn«xy y h>/W7.<D&&^mnfi 1 . 5 Mm©« 
fc->y*?s©»»e'7b77-fn GEo»aa»iMR«# 

■TS) , GTTgifK 777*»J -^D-*gg, Sfc 
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5 

tt. =*:flHU?9A <L INbO.) */l^/HBr» 

(t i Ot :9J* r^*-7j ) , -S{br;P 
;v (TeOi) Qtou& &swj-ett5Sfljv>fctt7 

[0027] S3tSg 4 tt, &#®li<888 3 lei Dfflft 2 

d) ^*tffjgcffl^sns. 

[0 0 2 8] '&\Z, JlOJtV'J H>eSI->X-rAS©ft 
[0029] £•?» «&{HI&ttV U h >8S±SS 1 

o*y 'J h >/uvxfcg&u Kjfcy u h 

[0030] * V U h WWXtt. 3fc7yf A 2 fcAlt 
UfcSffltt^3fi«*^«/h&«JgS^UT^-5 (0 2 

(a) ) wty7-irt2q>&m.-t%m\zwt7T 
o, £&» )t77-f;t2CD^rr^©»a«^aic«tD 

£0 £#r&J:5£&:& (02 (b) ) . 

[0031] rwttfigTtt. Mftr«%yy vynfrx 

[0032] ;m&©a9*Lfc%y y h>/ovx«. ^ 
wssft^iBfeififisns (02 (c) ) . £©#yyh 

>/WXtt. Bl&Cl-effiT C**ratl/1 0 OEtT) 
UTDSfeOO. ifejgfiAW^SJfc^- (4MB*) T?2& 

5„ ctuto, s^ta&D^oTn&>tyu h>A;p 
[00 33] swxfltfBttLfcxyy 

[0 0 3 4] 03tt, JiE£igfl©#yy h>ej£->X 
r A S &*lt«»y U h >/1^X©^Sttt<a©«ft*Sfll 

ff -3 itmm<o~a s^-r t>©T& *. 

[0 0 3 5] £©BTm, 3£#ftt!ffi8g©#1&ftt{B& 
(ps/nm) £n7*-*-fcL£«£©ttyy h> 

[0 0 3 6] &yy h>/WX©¥tt«r 

fihi* 1 0 p s, ftfi&l. 5 5 Mm, ft7yf/t©£ 
3£ 1 0 0km. 3teeS!i8&£0. 2 4dB/km. # 
2. Ops/km/nmtfifcLfc. 

[0 0 3 7] 0*©«*8tt, ##©fc«6C. A* 

T«*s®%y u h>M;vx©S[}g*^Ufct>©-e* 
*. ±j4Lfci^De«©i4«-e/tji/X3iSdU ooft 

[0 0 3 83 £©»**>&, aRfflRlsfctoX/WX 
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(? 

(#»lffifi*»0ps/nm©«£) T?tt/WX®)M£; 

KU&tfoT>WXe#Si5*fcfc9, #8M§fiffi#16 

Ops /nm-CfiA*3ty 'J hWWXfc&ffH-fftt 

©fcJgfci;Tlal8LTV>5;ifcrt*fcA>S. 

ffififc 1 8 0 p s/nmfit-bttfc«^"Cttjie»C»^ 

[0 0 3 9] 04tt. *56M©^*&5IB-r5ft:«)lCfT 
WS^-TfeOT^^T. *y»J h>/WX©;WXlg£: 

[0 0 4 0] H+» MttH&IMM (p s/nm) . 
ffitl\trt)l>Z® (ps) T&S. 

[0 0 4 1] CCTtt* *y U h:"WXO¥fMr 
iibi&I 0 p s, ttgftl. 5 5 ii m, %~Jr4 r«D% 
&mm*&0. 2 4dB/km, #3£ffi#ft£-2. 0 
ps/km/nratU 3tt7T-fA©fiS (Z) fco^ 
Ttt. 6 0, 8 0, 1 0 0 k m© 3 ffiS©*E£-&&5£L 

a/ fc. 

[0 0 4 2] £©«8*]8ftS, XTy'fStOftS (teigK 

DSWXSjy&fcL&jfcy'J h>^M*A**V'J h 
>/WX «»: B«l^— ©/"WXfi £T?l5|gT?£ £ £ <fci&« 

[0 0 4 3] H5H, *y u h>^x#ft3t7yfyt 
* C A»Ue«$«fc<&&©*58W©»SfllS©fc «>© 
S'Sal/-: xo.>«*f©ifea**-r0-r*t>T, 02 fc 

ffis-rst>©t?*-s. 

50 [0044] i JlTtt, %V U h >/^;Px»©>'t;vxM 
H«50pstU £7tJkX©¥«i|griim£l Op 
s, «SSrl. 55/tm, 3t7r-YA©gS£ 1 0 0 k 
m. JlteSlffl^&O. 2 4dB/km, P»Jg»f[*- 
2. 0 p s/km/nmiffiJtl/fc. 
[0 0 4 5] C0|M!#£. »fR«fSU?iU«^T?tt. 
*/t JWX W±jWff D^Vi|H>«f ©fi^*tftm-r * 

CtlBWIST**^ »»»(»ffi*<l 6 0 p s/nro 

Tttjty u h >/tjvx»*^tiv»c»«snT<B*©m 

40 1 8 0 p s /nm&±\Zi&Mii1tZ>tm&tfltlitrC 

[0046] «±»MUfcJ:5t. c©«M»«weyy 

©»3as»«srrs^«*ifiS3&ffi^T, ^eesi 
a*K***yy H>/wx©«»[»3EiB^fflfa-rsr 
tti/fcOT?, *yy h>;^x*tesit»c-€-©il}g» 
umft-e&Kttmm&ttmzzzxvv h>/twoi 
»»^iBRV^^xe©zK^os:if®u, e«*©)ity 
u hwt;px©/wxii©£tf DfctroucKfty u h 
5» >/t;ux©«i«f»esiBiffi*aii8i*5£srsct^-es 
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7 

S. tfc*toT, 3£7 5"f^-©gSttl 0 0 kmSU: 

[0 0 4 7] C©*V«J h>£igS'XxAST 

«, *VU h>n;VXtte»&/WXfcJt^Ti«3agT? 

*d. mcs/m*tn\i&*>&m\zt>itv 

h>©8SSfc#$UTt<>-5IB]tt, ftjgo&ft: • 

fflV>S£*Cifc"«T4>fc< Tin. 
[0 0 4 8] c0%yijh>£3U'*?AS£3i 

*ig©&BMI!i£3gg-f«> do. 

tfjges. xjursr* (Br) v-yytyy^n 

[0049] d©«fc, 3tv u h >©esiffi«sjsfi-r 
s c taut?*. *bbsi, jBsafc*c$ft^a«&ig»e<jic 

[0050] H 6 tt» #»«©»#« 3 £«©ft 7 'J h 
>fij£#jfc©-^J6«?*££+*3fcyU N>fc3l>'X 

[0 0 5 1] Z.O>^mtV l ) h>eS>'XxAMB < 
ft7j"f A2©&fc#+8!8g5S858U £©#+*!« 

onmeiMfcet <niBW»6n.rst!> nDjg-rttt 

Ufcfc©T?&*. 

[0 0 5 2] CCD^WttV U H«>XfAMI:* 
^Ttt, 3fcy'Jh>fS£881, ^77^/12, £ftg4 
ittWBJfcy'J h>eilv'X7 i AS©«l/*i!l!lt^<H- 
If & -5 Htl 5 ©««SS8 V>T»iH18 &#i6-T % 
CttU t9ffi«{fcg3fcfc&fcS3fc«l>*l8 5 V>T© 

[oo5 3] ^«ts5», e t, m 

[0 0 54] ft#fM8«^g!6tt, ttE*7T'f/t2£ 

x©^»»sgsaft^^x®©jK*to ewrrs *>©•? 

[0 0 5 5] Z<D%ftmm&6 tUTtt, ftrg2?H*6 
«©3t»»«fflS3i:ig«l^ ffifflSft*«y 

ij h >/wx©fcg#«*t i . 5 um©S£-ew3?#ia 



(5) 4$H¥4-33 56 19 

8 

»St->7h7r-f^ GE©8aj!#«£#T£> , GT 

(L INbO.) ^>)^)Vm~^^> (T 1 
Ot :SU* r^*-7j ) . (TeOi) & 

©j&b, »snf4-5-n&sfflv^7 7-f/t-wt^aas 

[0 0 5 63 ltmm¥&7\Z. *te7 3"fM2©#£Sti8 
fcfcl±D3&«*t«<l>L;fc#y'J hWM*0%!felfcfttt 
Iff flf 03*. tf, 1. 5(tmfl)illEg»WJW 

Tftt. ¥«#l'-U , *8«S8, x;H5*A (Er) H-7* 

^7 7<i mm&tmm\znK sn*. 

[0 0 5 7] i5ffi#iaig^B:7tt, S&©ffitg«t£$£ 

nfc tcii#itnn8©«gi*i8£-f **»ita:i» 
s**s-r -5fc«>fc:s3tg84 ©mfcistts3iyiins<!i u 

Ttt. 7*U7>7*S!©t.©*WSL<. Sfc. *£fc3te 

y u b >y wx&*§5fc#fc3fc7 r-f A 2 ©tirtstt* 

XJMHB&U-ttt. ^-f>7>7"S©>b©*W*Un. 
20 [0 0 5 8] #SC, £©#«PJ83£y u h>es->xr-A 

[0 0 5 9] 3fcy'J h>f64Slfc,fcDSja (Ni) © 

3fc7 7 n 2 + kaw snfc^ty u h »*, 3t+ 

3*U 3t7yfA*2©31£a*fca;DM^L&^yU h> 

[0 0 6 0] &m&®#Lfc%;V U HWtJPXfi, ■€■© 
2©e (NO oftyr* A'2irA#U. IJEtl^ 

5» eicjt+ats 5 ©3t»«ffl©¥ a 5 1 * ») a;i/xs^@ 

S^liSn, «4>ufc^yij h>/t;i/X©3fi«*lHl« 

[ 0 0 6 1 ] £TF, #a©3tt*i8IS 5 fc± 0Jt»IS[*i<S 
t^e^HOiEl/fffcn, a»i8: (N.) n^yr-i 

/t2fcx»i,fc«tt, itHBtN«K/^xe*«@«*n 
jg4ir<toHr;ea©^iaftati, ^tUTiSDW 
40 [0062] H7 a, ±jEst«&w©£i»»fty u h >e 

SI->XxAMlCfcltS5ty 'J h >/WX©tt#»tt«ft 

OtJfcliffl©«S*&JSS-r*fc»^ 

a. >a >8?#r£fTo fclS*©-0il*^-r t>©T» 

[0 0 6 3] H7-CB, AftKftV 'J hWtH^SJS 

H6©*a©3t*»S5©w*filK*itaA;vx© 

[0 0 6 4] CCriJ, #Jty>J hW^PX©iJifi«r 
usiSrl Ops, ftfifcl. 5 5 Mm, A;VXt^SIS5 
55 Ops, ^^r-Y/tWgSSl 0 0km, 
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©31££2!lifc£0. 24dB/km, 

2. Ops/km/nm. ^Sifii&ieOps/n 

[0 0 6 5] H8tt. ttt4©fc»fc07£K-ifc 

#©3fcyy h>/WX#£J8V». aE*0^j*t«tD*t» 

fc*>©T*5. fc£U fc^r-f A©g3tt2 5 km 

[0 0 6 6] £©£*:&> 5. fiE*©*feTtt(gSI«08l*» 
*KSJgt>gK#fcl/0>*©l::»Ut, *HJfifiy© 

ats-eat. *yy h>A;i/x^*j$nvi»c»i8ianTffl 

*©«^$WI8fcfWJ1-*££*^tB£fc0> 

T2 0 0 0 km^JblCt>fcoTiS1fffifemaiil (KtTy 

[0 0 6 7] £4©ft7 7-f /*©JEHH Ot*ifI88 

[0 0 6 8] «±SlMUfc«t5iC. tOgttM©*** 
©&^©S&fi^f&£W^S>K#fMi®^a!6^ 

e^a 7 1 £ Ait-r 5 tmrnR v»t. 
h>n;i'X©ififlr&ieia-rsrtfcbfc©T?, £©^y 

tifi-Vt. % V U h >fi«fc*tt«*»MMI 5 ©SHiW 
BSSg-r-SCt*^^ LrdVvX. 2 00 0kmK 

[0 0 6 9] Jl©filfc, 3ttV'J h>e3lfc*lt«)t«ffi 
83©&BHRl*S!£&f*££#<T$> BEBS, iBiiS>i* 

[0 0 7 0] £>MtiKyU h^GS^X^AMlr 

fcHTHt. 3fe^«»«SSJfA-rsefitt (1) )£77 

-*n©tn;&*§. (2) 5t«iHig©fflA«j©^-rnTfe<t 

5. 

[0 0 7 1] 3t»«««S«»5tUfc«g-C»5 
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HC A*-r**Vllh>^X«)«HHMr<!>«ftl. 
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[0 0 74] 

i is«©3tey 'J h >eai^j*fc«J;ntf» h 
yu h>&jBir>«jtyy h>C2#ttici3toT. *y y 
ja *-^-K5t7r'fAt2&©«F^©*3Sffi»m*'rrs 

**M»«MI»*«V>T, ttB«fia«fefcJ:**yyh 

>/WX©E»»3ESJ£«^S£i£Ufc©T. r© 
*y«J h>WX#£8*fc*©8»W&&#T£i;& 

»a«»ikfc***y y h >n)vx<Di%mtt&mxtn . 
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k £nt& s^ffl i etioxy y h 

t. g3E3ie^m*ifflgte«feossE»^ii**t«u&^© 

*v y h ^/xjuxsjwBBWfcjffWTJwr* t ttL 

©t?. y y h <r>&m& 5 1 

[0077] ufc*t^T, *y y v>&&\z.m*mi 
30 *«ajtam*fiatWfcff5rt3^*a^yy h>e 

[0 0 7 81 S& S**3fER©3tyy 
KJctitt. #- ; E-H)t7r-<n©^©»3i«»a[©«[ 

ftmrv»j**«i«%yy h>*«v>«*yy h>e« 

^r«fc*V>T, *yUh>«a«*7y-f/tCJIfieiSJi 

©»jts»«*^rs)t^«*i«#at. jiyi®#at 

fc«t ^ *y y h >/vvx<oftVi&&m&tii®rz tt*> 
40 tcKxyy h>;wx&itsu K%yy h>A*z«> 
®S*@ffi^*-5tttL-&©T, ttxyyh>/^>x 
©3fifiSla]«3«Silt*tT?^, tt^yiJh^AA'XO 

[0 0 7 9] Ufc*toT. jey y h^eSHc^ft^f 

50 i®wmws.istm 
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©#8t«fflgi:3feV>J h>;WX»JgtOH«S*rH 

[04] *S69J©-&tt0<l©#V'J h>£>g->XxAS 

[05] #%W©-£iS0gcMfcV 'J h>eS>'X5 L AS 
©*MMM»fcXVD h>/WX2*©88Bt©Wfil£* 

[06] *8w ©»#* 3 e«©# v u h s© 
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[07 j *58M©-^J6«n©* t t>«a»tyu h>esi->x 

xAM©&a©36iilI8©fflafflfc:m*5/a'X©«»g 

©^©^s^-rHTas. 

[0 8 ] fi£*©^*il83fcV 'J h >C2l->X5rA©^a© 

*-r0rfc*. 
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